Effect of cryoprotective diluent and method of freeze-thawing on survival and acrosomal integrity of ram spermatozoa.
A multifactorial study analyzed the effects of freezing method, cryoprotective diluent, semen to diluent ratio, and thawing velocity on post-thaw motility, progressive status, and acrosomal integrity of ram spermatozoa. Although semen to diluent ratio (1:3 vs 1:6, v/v) had no effect (P greater than 0.05), overall post-thaw spermatozoal viability was highly dependent on freezing method and cryoprotectant. Improved results were obtained by freezing semen in 0.5-ml French straws compared to dry ice pelleting. Manually freezing straws 5 cm above liquid nitrogen (LN2) was comparable to cooling straws in an automated, programmable LN2 unit. Of the two cryoprotective diluents tested, BF5F (containing the surfactant component sodium and triethanolamine lauryl sulfate) yielded approximately 50% fewer (P less than 0.05) spermatozoa with loose acrosomal caps compared to TEST. Thawing straws in a water bath at a higher velocity (60 degrees C for 8 sec) had no effect (P greater than 0.05) on spermatozoal motility, progressive status ratings, or acrosomal integrity when compared to a lower rate (37 degrees C for 20 sec). For the TEST group, thawing pellets in a dry, glass culture tube promoted (P less than 0.05) percentage sperm motility at 3 and 6 hr post-thawing, but for BF5F diluted semen this approach decreased the % of spermatozoa with normal apical ridges. The results suggest that the poor fertility rates often experienced using thawed ram semen likely result not only from reduced sperm motility, but also from compromised ultrastructural integrity. This damage is expressed by an increased loosening of the acrosomal cap, a factor which appears insensitive to freezing method but markedly influenced by the cryoprotective properties of the diluents tested.